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NATIONAL SHORELINE STUMY

In 1968, the 90th Congress authorized this National sppraisal of st ore eroasion and shore
protection needs. This Naticnal Shoreling Study and the existing Federal shore protection
proyrams recognize beach and shore erosion as nrot:lems for ali levels of qovernment and
ali citizens. To satisty the purposes of the authonzing legssiation, o fenuly of 12 related
reports has been published. All are available to concerned indg adbis's and organizations
in and out of government.

REGIONAL INVENTORY REPORTS foune for eztn of e nin

major drainage areas) assess the pature and extant of

o

2ro$ion; deveion
conceptual plans for needed shore protecticn; cevslen ceneral
order-of-magnitude estimates of cost for e selected shore
protection; and identify shore owners.

SHORE PROTECTION GUIDELINES cescribe typical erosion
control measures and present examples of shore protection factlities,
and present criteria for planning shore protection pregrams.

SHORE MANAGEMENT GUIDELINES provide information to
assist decision makers to develop and implement snore manacen2nt
programs.

REPORT ON THE NATIONAL SHORELINE STUDY, acidrassed to
the Congress, summarizes the findings of the study and recommencs
priorities among serious problem areas for action tc stop erosion.
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SEVMMARY

Thy report is one of the nine regional inventory renorts which
are a part of the study and appraisal of the national shoreline
authorized by Section 106 of Public Law 90483, approved 13
August 1968.

It is a compilation of available information on the gulf coast,
including bays and estuaries, of the State of Louisiana. Incluced
in this regional inventory report is very general information on the
physical characteristics, nature and extent of erosion, identification
of problem areas and possible remedial action, ownership, and
present and future use of the shore.
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INTRODUCTION
AUTHCRITY

This report is a part of the study and sppraisal of the national shoraline auth- “7ed
by Section 106 of Public Law 90-483, approved 13 Auqust 1968 which reads as follows:

Sec. 103 (a) The Chief of Engineers, Denartment of the Aniny,
under the direction f the Secretary of the Army, shaii moate an
appraisal investigation and study, including a reviev, of any privious
relevant studies and repaorts, of the Atlantic, Sulf, and Pzcirfic cossts
of the United States, ithe coasts of Puerto Rico and the Virgin
islands, and the shorelines of the Grast Lakes, includ-ng estuaries
and bhays thereof, for the purpose of (1) determining areas slong
such coasts and shorelines where significant erosion ceccurs; (2}
identifying those areas where erosion presents a serious prablem
bacause the rate of ecrosion, considered in conjunction -with
economic, industrial, recreationa!, agricultural, navigational,
demographic, ecological, and other relevant factcrs, indicates that
action to halt such erosion may be justified; (3} descriinng genera'ty
the most suitable tyne of remedial action for those arezs that btave
a serious erosion problem; {4) providing preliminary €ast estimates
for such remedial action; (5) recoraimending prioriues amcng the
serious problem areas for action to stop erosion; {B) providing Siate
and local authorities with informatinn and recommendations o zssist
the creation ard implementation of State and fecal coast and
shoreline erosion programs; {7) developing recommendcd guideliies
for land use regulation in coastal areas taking into consideration
all refe nt factors; and (8) icentifying coastal areas where tutle
uncertainty exists. The Secretary of the Array <ha'l submit to the
Congress as soon as practicable, but not later than three years after
the date of enactment of this Act, the resulfts of such apprawsal
investigation and study, together with his recommendations. The
views of corcerned local, State, and Federal authorities and 1aterests
will be taken into accouni in making such apprassal invest jation
and study.

{b) There are authorized to be approoriated such amounts, not
to exceed S$1,620,000, as may be necessary to carry out .he
provisions of this section.

PURPOSE
This report is a general summary of information on the shoreline of Louisiana

including data on the extent and nature of erosion, identilication of prob’em areas,
ownership, and present use.
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SCOPE

Data have been compiled from prior studies, studies now underway, aerial
photographs, construction and maintenance of existing Corps of Engincers' navigation and
flond control projects, quadrangle maps, ond general information i -ailable in the New
Orleans District files and from other sources. Data for the report ave been furnished
by the following:

U. S. Coast and Geodetic Survey, Rockville, Maryland
S. Soil Conservation Service, Alexandria, Louisiana
S. Fish and Wildlife Service, Atlanta, Georgia
S. Bureau of Mines, Bartlesville, Oklahoma
S. Coast Guard, Eighth District, New Orleans, Louisia..a
Louisiana Department of Public Works, Baton Rouge, Louisiana

cccocc

Louisiana Wild Life and Fisheries Commission, New Orleans, Louisiana
Coastal Studies Institute, Louisiana State University, Baton Rouge, Louisiana
Louisiana State Parks and Recreation Commission, Baton Rouge, Louisiana
Louisiana State Land Office, Batca Rouge, Louisiana

Iberia Parish Police Jury, New lIberia, Louisiana

Terrebonne Parish Police Jury, Houma, Louisiana

St. Tammany Parish Police Jury, Covington, Louisiana

St. Charles Parish Police Jury, Hahnville, Louisiana

Orleans Levee District, New Orleans, Louisiana

City Planning Commission of New Orleans, Louisiana

Board of Zoning Adjustments, New Orleans, Louisiana

Town of Mandeville, Louisiana

COORDINATION

Federaf, State, and local agencies were requested tc provide any available data bearing
on the shoreline conditions for use in this report. Those furnishing data are shown in
the preceding paragraph.

N
-
-



Section 1l

DESCRIPTION OF COASTAL AREAS
PHYSICAL CHARACTERISTICS

GENERAL

The existing Louisiana shoreline is the result of the depaosition of Mississippi River
sediments during the last 6,000 years and the action thereon by the waters of the Guif
of Mexico. The Louisiana shareline consists of the lands bordering on the Gul! of Mexico
and on the many sounds, bays, lakes, rivers, bayous, and other bodies of water extending
inland therefrom. The areas adjacent to the coastal shoreline are gonerally composed of
very low marsh, n.atural levees along existing and abandoned streams, chenieres,1 and
isolated barrier islands. Principal developments in the coastal area are those associated
with the location, development, ard extraction of large mineral {petroleum, natural gas,
sulphur, salt, and shelis} and fishery resources. The major streams flowing through the
coastal area are Sabine, Calcasieu, Mermentau, Vermilion, Atchafalaya, Mississippi, and
Pear! Rivers, Charenton Drainage Canal, Wax Lake Outlet, and Bayou Lafourche (see plates
tand 2A through 10A). Only the Atchafalaya and Mississipisi Rivers and the Wax Lake
Qutlet carry any appreciable sedimenrts to the coastal area and the Gulf of Mexico.

SHORELINE LENGTH

The Guif »i Maxico shoreline and the shoreline of major sounds, bays, lakes (including
Lake Pontchartrain}, and rivers, as shown on plates 2A through 10A, bave been inventoried
in this report. The lengths of the gqulf shoreline and the bay, lake, and estuarine shoreline
are 810 miles and 1,133 miles, respectively. The tidal ~horeline of bayous and marsh islands
in the sounds, bays, and lakes is not reflected in these mileages. The lengths of shoreline
in this report were determined from coast charts of the U. S. Coast and Geodetic Survey,
scaie 1:62,500 and 1:250,000; quadrangle maps of the U. S. Geological Survey, scales
1:24,000 and 1:62,500; U. S. Army Corns of Engineers maps 1:62,500 and 1:250,000;
the Oflizial Map of Louisiana, scale approximately 1 inch equals 6 miles; and uncontrolied
mosaics of the coastal area prepared from aerial photographs flown in 1968 and 1969,
scale approximately 1:20,000. The plates used in this report were developed from the
U. S. Geological Survey map of the State of Louisiana, scale, 1:500,000, compiled in
1966, =zdition of 1968.

DESCRIPTION

GENERAL
The shoreline of Louisiana may be divided into two broad categories: a guif
shoreline facing the Gulf of Mexico and a bay-sound shoreline located along the banks

! Au ancient beach, strandel in the marshiond.



of tidat inlets, channels, distributaries, and around lakes and protected bays. In this report,
the Louisiana shoreline has been subdivided into seven zones as shown on plate 1. Each
zone is described in subsequent subparagrapns. Information on the shorelines is summarized
in table 1 attached hereto.

SO

General. This zone extends from the Sabine River to the Southwest Pass of
Vermilion Bay. i1 includes the eastern shoreline of Sabine Lake and Sabine Pass and the
shcrelines of Calcasieu Lake and the channels connecting the lake to the gulf (plates 2A,
34, and 4A). Zone | is located in Calcasieu, Cameron, and Vermition Parishes. The area
consists of vegetated marsh: water bodies including lakes, tidal inlets, streams, and rivers;
chenieres; and beaches. Relief of the land area is slight with elevations ranging from 10
feet mean sna level (msl)2 on top of the chenieres to 1 or 2 feet in the surrounding
marsn,

The gulf shoreline, about 114 miles in length, is relativels’ smooth with about

96 miles of sand beaches and 18 miles of mud and/or silt shoreline. From Sabine Pass
to Calcasieu Pass, the shoreline is predominantly sand with varying amounts of shell derived

Gulf Shoreline of Peveto Beach, May 1971

2 . . 7
~All elevations in this report are in feet above mean sea level (msl) unless otherwise stated.
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from coaslwise movement of material deposited when the Mississippi River was constructing
a huge delta in southwestern Terrebonne Parish. The 7 miles of shoreline east of and
adjacent to the Calcasieu River are composed of mud and silt resuiting from the reworking
of muarsh deposits. East of this zrea to about longitude 92923 -(ijiate 3A) the beach area
is composed predominantly of sand with varying amounts of shell derived in part trom
reworking of chenieres and to a lesser degree from the Mermentau River. Extensive offshore
mudflats have developed in some areas but they do not cover the beach zone. The next
11 miles of shoreline, eastward to about longitude 92912, are comprised of extensive
mudflats. This material has bren transported from the Atchafalaya River by littoral
currents. The remainder of the shoreline of Zone | to the Southwest Pass of Vermilion
Bay is composed essentially of sand which has been reworked from nearby chenieres and

¥,
offshore* shoals.

The bay-sound shoreline of Zone | consists of about 71 miles of sand beaches

and about 25 mules of mud and/or silt. Generally, these sand beaches consist of a surface
veneer a few inches to a foot thick confired to the immediate shoreline and overlying
soi. marsh deposits. The sand beaches include the northern half of the eastern shore of
Sabine Lake, the gulfward third of Sabine Pass, all of the shoreline of Calcasieu Lake,
except the northern one-third of its eastern shoreline, and the banks of Calcasieu Pass.
Mud and/or silt predominate along the remainder of the bay-sound shoreline in Zone |.
The coarser materials found in Sabine and Calcasieu Passes are from a reworking of the
stranded shorelines cut by these passes.
ZONE {1

General. This zone extends from Southwest Pass of Vermiiinan Bay eastward to
Point au Fer. It includes the shorelines of Marsh Island ané Vermilion, West and East
Cote Blanche, Atchafalaya and Fourleague Bays (plates 4A and 5A). Zone |l is located
in Vermilion, Iberia, St. Mary, and Terrebonne Parishes. it is characterized by an indented
qulf shoreline on the gulf side of Marsh Island, and a generaily smooth bay-sound shoreline
except along the bay side of Marsh Island, where subsidence and differential erosion have
resulted in an indented shoreline. The area consists of marshes; natural levees along Bayous
Sate and Cypremort; large bodies of water including bays, lakes, and streams; reef zones;
and beaches. Relief is very slight with maximum elevations of about 7 feet found along
the crests of the beaches in the vicinity of Mound Point o1 the southern shoreline of
Marsh Istand. Elevations of about 5 feet are found along the crests of the natural levees
along Bayous Sale and Cypremort. Exceptions to this are in the vicinity of Belle Isle,
Cote Blanche Island, and Weeks Island where salt domes cause the land elevations to reach
50 to 125 feet.

The gulf shoreline, about 21 miles in length, is located along the southern shore

- of Marsh Island from the Southwest Pass of Vermilion Bay to South Point. It is composed

of 16 miles of sand and shell beaches and about 5 miles of mud and/or siit shoreline.
Large sand and shell beaches are located along the gulf shoreline from the Southwest

6 12
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Weeks Island Sait Mine on Vermilion Bay, March 1971

Pass ‘of Vermilion Bay eastward to the vicinity of longitude 91952'30" . Discontinuous
pocket beaches of oyster. reef detritus, derived from offshore reefs, mixed with minor
amounts of sand exist eastward from longitude 91°952'30" to Mound Point. Mud and
silt, transported from the gulf side of the Point au Fer shell reef by littoral currents,
blanket the shoreline between the pocket beaches. Sand beaches predominate from Mound
Point to South Point.

.o * The bay-sound shoreline of Zone Il consists of about 104 miles of beaches
h comprised of sand material with varying amounts of shell material and about 146 miles
of mud and/or silt shoreline (plates 4A and SA). Approximately 22 miles of the latter
R are covered by decayed organic matter. As a resuit of reworking of material and general
. shoreline retreat, the sand and shell Leaches consist of a surface veneer a few inches to
. a foot thick overlying soft marsh deposits and are confined to the immediate shoreline.
Bays comprising the bay-sound shoreline of Zone il are described in the following
paragraphs.

Vermilion Bay, the largest and deepest of the five bays in Zone I, consists ,
. of a series of discontinuous sand beaches with localized concentrations of shell material.

These materials were derived from the truncation of natural levee ridges, Pleis:ocenes
e - : —_—
“The Pleistocene £ poch, or glacial ge, whicit Lsted grom about 1600000 years ag. - 1o abous {5000
J0.eHE vears ago.

- Y A 17



North Shoreline of Vermilion Bay, May 1971

outcrops and shetl middens.d’ Generally, the shoreline between the sand beaches consists
of silt accumulations. From the general vicinity of Vermilion River along‘ the northern
shore of Vermilion Bay to the general vicinity of longitude 92°00" mud and/or silt
shorelines predominate. A small section of the northern shore of Vermilion Bay {(between
Jongitude 92°00' and 91°952'}) is composed of sand material, Along the eastern perimeter
of Vermiiion Bay, the predominant shoreline type is mud flanked by an extensive deposit
of black, organic flakes and particles referred to by the local inhabitants as "coffee
grounds.” These materials are derived from decaying water hyacinth and aliegator weed
which grow abundantly in the ponds and bayous that drain into the bay.

West and East Cote Blanche Bays are separated from Vermilion Bay by the
Terrapin Reef Zone which is anchored on the firm material of the submerged remnant
of the ratural levees along Bayou Cypremort. The southern shoreline of West Cote Blanche
Bay, along Marsh lsland, is predominantly mud and silt with local thick accumulations
of ctamshells forming small beaches. These shells are the result of storm wave action and
are derived at least in part from the Terrapin Reef. The northwestern shoreline of West
Cote Blanche Bay, from the mouth of Bayou Cypremort to Cote Blanche Island, consists
generally of alternating reaches of sand and mud or silt beaches. Beaches are absent in
zones of active retreat. A wave-cut scarp 0.5 to 1.0 foot high exists at the shoreline.
East of Cote Blanche Island, sand beaches with .tocal concentrations of shell material
predominate. South of the mouth of the Charenton Drainage Canal "coffee grounds"
blanket much of the shoreline to the general vicinity of Marone Point. West and East

Fan acamndation of refise—mainly shefl, near a former Tadian dwelling place.

g 1k



Cote Blanche Bays are separated by Marone Point and Lake Paint. Materia!l at these two
points consists of marsh deposits, indicating that both bays are the result of wove action
enlarging two originally ifarge, round inland lakes. Between Marone Point and Point
Chevreuil, sand beaches predominate. A small concentration of sitt and mud exists in the
vicinity of the mouth of Bayou Sale. The coarser material is the result cf reworking of
the submerged and remnant natural levees of Bayou Sale.

Atchafalaya Bay is separated from East Cote Blanche Bay by the submerged
natural levee ridges of Bayou Sale, and from the Gulf of Mexico by the Point au Fer
shell reef. [t is the secone .argest of the five bays in Zone . Generatly, the heaches
around the bay consist of a ridge 2 to 3 feet high, varying in width from 25 to 100
feet, composed of shells and shell fragments concentrated by wave action. Decoying organic
masses {"coffee grounds"} are at times found resting on the beach front, but these are
not so extensive as the tremendous accumulations found alorg the eastern shoreline of
Vermilion and West Cote Blanche Bays. The Point au Fer shell reef, while not considered
here as part of the existing Louisiana shoreline, is a major physiographic feature
contributing substantially to the configuration and composition of the Atchafalaya Bay
shoreline. The reef éxtends in an almaost straight fine from Point au Fer on the east 10
within 10 miles of Marsh Island on the west. It consists of irregularly shaped baodies of
cemented oyster shells interconnected for distances of severas! miles. Water depths over
the major porﬁon of the reef are 1 foot or less. Exceptions to water depth in this area
are in the general'vicinity of longitude 91920" where depths of 4 1o 5 feet are encountered.
The reef is a barrier to gu!i storm waves and gulf saline waters. It also is a source of

material for the numerous shell beach ridges surrounding the bay.

Halters Island, Between Atchafalaya and Fourleague Bays, September 1965



Fourleague Bay is an arm of the Atchafalaya Bay. lts shoréline consists
predominantly of mud and silty material derived in part from reworking of the surrounding
marshes, and in part from sediments transported into the bay from the Atchafalaya Bay,
the Gulf of Mexico, and the surrounding marsh.

ZONE 111

General. This zone extends from the Atchafalaya Bay at Point au Fer to Bayou

oreau {longitude 91°05'). It is located in Terrebonne Parish. The area consists of a large

expanse of flat-lying marsh, a few small lakes, tidal inlets, and a qulfward facing beach

ridlge. Relief is almost nonexistent except for the 2- to 3-foot high beach ridges paralleling
the qulf shoreline.

The gulif shoreline includes the southern shore of Point au Fer Island and about

4 miles of shoreline to the east of the island. It is characterized by a smooth curving
shoreline, an abundance of shell, and rather coarse sand material. Of the 21 miles nf
shoreline in the zone, about 9.5 miles consist of shell detritus and sand material, The
remaining 11.5 miles are sand with varying amounts of shell detritus. The major
concentration of shell detritus is located west of longitude 91°215". An exception to this
is the localizea concentration of shell material just west of Bayou Goreau. The apparent
source of the shell material is the Point au Fer shell reef. Even though the predominant
littoral current is westward, storm action and temporarily reversed current direction have
carried the shell detritus slighciy eastward. The sand has been transported from lsles
Dernieres in Zone 1V by littoral currents and deposited along the quifward facing beach.

ZONE 1V

General. This zone extends from Bayou Goreau eastward to Sandy Point near
longitude 89929'30". It includes the shorelines of: Caillou Bay; Lake Pelto; Terrebonne
Bay; Lakes Barre, Felicity, and Raccourci; Timbalier, Caminada, and Barataria Bays; and
many smaller lakes and bays in the coastal area (plates 5A, 6A, and 7A). Zone 1V is
located in Terrebonne, Lafourche, Jefferson, and Plaquemines Parishes. The area is
characterized by barrier islands possessing smooth, curved seaward edges and irreqular
leeward shorelines an-~ a highly irregular and heavily indented leeward zone of numerous
bays and lakes. The area includes the natural levees along Bayou Teche, Bayou Lafourche,
and the Mississippi River; a chain of offshore barrier islands; extensive flat marshlands;
and numerous bays, lakes, tida!l inlets, and streams which lie landward of the barrier islands
and between the natural levee ridges. Relief is slight with elevations ranging from a
maximum of 4 to 6 feet on the crests of the sand beaches on the barrier islands to
a minimum of 1 or 2 feet in the marsnes.

The gulf shoreline is composed entirely of sand beaches with only very minor
amounts of mud andfor silt scattered along the 100 miles of coastline. Generally, the

sand beaches are continuous from the western tip of Isles Dernieres to Sandy Point. Sand
predominates along the northern shore of Caillou Bay except for the section between
Bayou Grand Caillou and Pass Wilson where shell beaches are located. The sands found

10 - -
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along Isles Demeres, Timbalier Island, East Timbatier Istand, and the shoreling in the general
vicinity of Belle Pass are derived from the reworking of the ancient Lafourche Delta,
mainly Bayous Lafourche, Terreboone, and Petit Caillou. Some of these sands have been
transported east of Bayou Lafourche by the prevailing eastward {rending littoral currents
in this ared.

The bay-sound shoreline consists of about 174 miles of sand beaches and

approximately 242 miles of mud and/or silt shoreline. The sand beaches consist generally
of only a surface veneer of sand a few inches to a foot thick overlying soft marsh deposits,
and are confined to the immediate shoreline. In the general vicinity of Pelican Lake a
mud shoreline has developed from enlargement of the lake within the marsh. Sand beaches
predominate along the shoreline of Lake Pelto from Pelican Lake to Bayou Petit Caillou.
The source of most of the sand is the reworking of the coarser natural levee deposits
and abandoned distributary material of Bayou Petit Caillou. Mud and/or silt shorelines,
some exhibiting wave-cut scarps, are the primary type shoreline along the western shore
of Terrebonne Bay to the vicinity of Bayou Terrebonne, the result of reworking of the
marsh deposits. Very small localized beaches are scattered throughout this reach. From
Bayou Terrebonne, around the shorelines of Lake Barre, Lake Felicity, and Lake Raccourci
to the vicinity of Grand Bayou Blue, the primary shoreline material is sand derived from
the reworking of sediments deposited by Bayou Terrebonne when it was active in the
area. Within. this area, there are two zones where localized shell beachés have
accumulated—-one along the northern shore of Lake Barre, and the other along the
northeasterri shoreline of Lake Raccourci. From Grand Bayou Blue southward, the
remaining eastern shoreline of Timbalier Bay is predominanuy mud and/or siit. The
bay-sound shoreline paralleling the leeward edge of the barrier islands of isles Dernieras,
Timbalie:, and East Timbalier Island consists primarily of sandy material. The shoreline
around Caminada Bay, Barataria Bay, and smaller adjacent bays is mainly mud and/or
silt with only traces of sandy material. This continuous mud and/or sift accumulztion
is broken in the section along the western shorelin» of Caminada Bay and along the northern
storelines of Barataria Bay by small localized shell beaches. The remaining bay-sound
shoreline in Zone |V is almost entirely mud and/or silt with a scattering of sand beaches
concentrated around the northwestern, northern, and eastern shorelines of Bastian Bay.
The sand material is derived f.om 3 reworking of material deposited by Grand Bayou.

ZONE V

General. This zone extends from Sandy Point eastward around the present
Mississippi River Delta to California Point at the south side of “alifornia Bay (plates 7A
and 8A). It includes the shoreline of West, East, Garden Island, and Blind Bays, and many
other intervening bays between Sandy and California Points as wel! as the major distributary
channels of the Mississippi River. The area is an active delta zone with an extremely irregular
shoreline and very few well developed sand beaches. Of the 321 miles of shoreline in
this zone about 106 miles are comprised of bay-sound shoreline which consists of the
major passes of the Mississippi River. The remaining 215 miles are quif shoreline. Features



of the area include: natural levees along the Mississif.pi River and its passes; r.umerous
bays, lakes, tidal inlets, and channels; and send spits and mud lumps developed at or
near the mouths of the passes. Relief is slight with clevations ranging between 2 to 4
feet an the crests of the natural levees to sea level in the surrounding marshlands,

The gulf shoreline consists of about 29 miles of sand beaches and 180 miles

of mud and/or silt. From Sandy Point to West Bay, the shoreline consists primarily of
sand with minor amounts of mud and/or silt. The primary sources of ¢hiy material are
the small distri ataries of the Mississippi River at Venice, such as Grand ~nd Tiger Passes.
The shoreline of West Bay and adjacent inland bays are predominantly ud and/or siit
with a few scatterings of sand beach material located principally around Grand Pass where
sediments are being carried into the area. Sandy material, derived from sediments carned
from Southwest Pass blankets the eastern gulf shoréline of the pass while mud znd/or
sift material predominates along the western gulf shoreline. Mud ann/or silt material
predominates along the shoreline extending from Customhouse Bayou tnrough East Bay.
Sand beaches at a faw scatered locations along the South Pass shoreline of East Bay
are the result of minor crevassing along the pass. The shoreline around the mouth of
South Pass is sand except for a section of mud and/or silt on the west shoreline. The
primary material aiong the shoreline of Garden Island Bay, Blind Bay, and intervening
bays to California Point, as shown on plates 7A and 8A, is mud and/or silt. Local
concentrations of sand material exist in areas where distributaries discharge into the bays.
The fine material is generally a resuit of reworking of the marsh deposits and deposition
of fine material brought in by the numerous distributaries. Across the gulf shoreline
between Northeast and Scutheast Passes is an almost continuous reach of sand soits and
beaches derived from the sediments carried by the passes. A particutarly yood barrier beach
has developed just east of the mouth of Southeast Pass. Intermittent sand beach
development, separated by mud, exists across the advancing front of Pass a Loutre and
across the myriad of smaller passes to the vicinity of Main Pass. The source of all this
sand is the sediment carried into the area by the numerous distrib:itaries of the Mississippi
River.

The bay-sound shoreline in Zone V, approximately 106 miles, encompassing the
bank lines on both sides of Southwest Pass, South Pass, Pass a Loutre, and Main Pass,
is compaosed entirely of mud and/or silt deposited by the Misissippi River.

ZONE VI

General. This zone extends from California Point northward anc eastward to
Isie au Pitre. The zone is located in Plaquemines and St. Bernard Parishes. It includes
the Chandeleur lslands and the shorelines of Breton and Chandeleur Sounds and numerous
bays and lakes. The area is characterized hy an arc of barrier islands possessing
comparatively smootn gulfward edges and iregular leeward shaorelines, an extremely
irregular and heavily indented zone of bays along the mainland, and a lack of bay-sound
shoretine. The pr.ncipal features of the area include naturat levees along the former
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distributaries of th¢ Mississippi River; a chain of offshore barrier istands; extensive flat
marshlands; and numerous bays, lakes, tidal inlets, and streams which lie between the
natural levee ridges. Relief is slight in the marshland area with maximum elevations of
1 to 3 feet along the crests of the remnant natural levees and mirtmum elevations of
at or near sea level in the su:r!ounding marsh. Maximum elevations along the barrier islands
range between 2 and 10 feet.

The gulf shoreline, about 314 miles in lenath, consists of about 94 miles of

sand beaches and 220 miles of mud and/or silt. The guifward shoreline of Breton and
Chandeleur Islands {plates 8A and 9A} is composed of sind and shel beacres which are
the results of the erosion and sorting of coarse material from the ancrent St. Bernard
Delta. Generally, the sand beaches in the Chandeleur tstund group consist of a 5 to
10-foot tayer of sand overlying soft to medium bay-sound and marsh deposits. An exception
to this is Breton Island where sand beaches are al)ot;t 30 feet thick. The remaining sand
beaches are composed primarily of a surface veneer, a few inches to a foct thick, overlying
soft marsh deposits and are confined to the immediate shoreline. The shorelines of Breton
Sound, from Califoinia Point to Point Gardner, consist primarily of mud and/or silt and
in places exhibit a wave-cut scarp several inches high. Local concentrations of shell material
are found in the vicinity of Mozambique Pointas a result of reworking of <neil middens,
At Point Gardner a small sand. beach with some shell has developed from a reworking
of material deposited by Bayou Terre aux Boeufs and other minor former distributaries.
From Point Gardner to Point Paulina, and arcund Chicot Island, the shore'ines of the
bays are about 75 percent mud and/or silt and 25 percent sandy beach material. Generally,
the sandy material is concentrated around the distal ends of old distributaries such as
at Chicot Island and Point Lydia neur Bayou La Loutre, and Point Cloi where the materiai
has been reworked and winnowed. Lccal concentrations of smali shell beaches are found
along the entire section between Point Gardner and Point Paulina, the result of destruction
and reworking of shell middens along the old distributaries, From Point Paulina 1o Mitchetl
fstand {also called Mitchell Key), mud and/or silt is the primary shoreiine material,
someiimas exhibiting a wave-cut scarp. An except:ion to this is in the vicinity of [Mitchel!
Island where reworking of the ends of an old distributary and attendant shell middens
has resuited in the formation of a sand and shell beach. The remaining gulf shoreline.
in Zone VI consists of about 37 miles of mud and/or silt and 22 miles of sand beaches.

" The sandy material is concentrated generally around the north shore of Drum Bay from

Door Point to Grand Pass and from Bayou Pierre to lIsle au Pitre where the ends of
the minor old distributaries have been reworked. Small local concentrations of shell beaches
are located in the section, mainly between Door Point and isle au Pitre. Most of the
shell material is from the reworking of shell middens that were concentrated on the old
distributaries. ' :

ZONE v

General. This zone extends from Isle au Pitre westward along the shoreline of
Mississippi Sound and around Lake Borgne, St. Catherine, and Pontchartrain to the mouth
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of Pearl River. It includes both banks of Chef Menteur Pass and The Rigolets. Zone V;|!
is located in St. Bernard, Orleans, Jefferson, St. Charles, St. John the Baptist, Tangipahoa,
and St. Tammany Panishas, 1t is characterized by large inland lake areas with comparatively
smooth shorelines. The zone can be divided into two rather distinct units. One unit includes
the sharelines of the Mississippi Sound and Lake Borgne and St. Catherine, and is dominated
by such features as: remnant natural; extensive flat marshlands; and numerous bay s, small
lakes, tidal intets, and streams. The second unit, encompassing Lake Pontchartrain, ex uir'ts
flat swamps and marshlands; Pleistocene terraces; and rather extensive beaches. Relief varies
from very slight around the periphery of Lake Borgne where maximum elevations of 1
or 2 feet are found along reminant natural levee crests, to slightly moderate on the north
shore of Lake Pontchartrain in the vicinity of Mandeville where elevations reach 5 feet
at the shorehine and rise to 20 to 25 feet on the Pleistocene terrace, about one-half mile
from the shoreline.

The qulf shoreline of Zone VI consists of about 9 miles of sand beaches and

about 16 miles of mud and/or silt. From lsle au Pitre to Johnson Bayou, the shoreline
is composed of sandy beaches and smail local shell beaches. Source of the sand is the
reworked sediments from several old distributaries in the area. The shell material is from
re.vorked shell middens that were located along the distributaries. Along the remaining
southern shoreline of the Mississippi Sound to Malheureux Paint, the predominant material
is mud and/or silt derived from reworking of the surrcunding marshlands.

The bay-sound shoreline consists of 121 miles of sand beaches and 144 miles

of mud and/or silt. Along the easterr: shoreline of Lake Borgne from Maltheureux Point
1o Pointe Aux Marchettes, the predominant shoreline material is mud and/or silt derived
from reworking of the surrounding marshiands. From Pointe Aux Marchettes to the mouth
of Bayou Bienvenue, a sand beach exists except for a small section of mud and/or silt
between Jahnckes Ditch and Bayou Yscloskey. Small local concentrations of shell material
overlap the sandy beaches in some areas of this section. The sand is derived from a
reworking of sediments deposited by old distributaries and the shell from destruction of
shell middens such as now exist at the mouth of Jahnckes Ditch. The remaining shoreline
of Lake Borgne from Bayou Bienvenue to Pearl River is predominantly mud and/or silt,
with only minor amounts of sand located between The Rigolets and the Pearl River and
with a few scatterings of shell material derived from reworking of surrounding sediments
and shell middens. The banks of The Rigolets and Chef Menteur Pass, and the shoreline
of Lake St. Catherine are composed entirely of mud and/or sitt derived from surrounding
marshlards. From The Rigolets west to Pointe aux Herbes intermittent shore types, from
sandy to mud exist, and from Pointe aux Herbes to the general vicinity of Lincoln Beach,
sand predominates. Around Pointe aux Herbes, several small beaches are recognizable. The
abundance of sand south of Pointe aux Herbes and the existence of shelf matertal is
attributed to the reworking of the materials of old distributaries.

From Lincoln Beach along the shoreline of Lake Pontchartrain to New Orleans
Airport, mud and’or silt are predominant. The shoreline between the New Orleans Airport
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and the Jefferson-Orleans Parish line is protected by a concrete seawall with lakeward
beaches at two locations, and from the Jefferson-Orleans Parish line to the Jefferson-St.
Charles Parish line by a revetment of asphalt and riprap {see photoyraphs on pages 27
and 47). From the Jefferson-St. Charles Parish line to the vicinity of the Tangipahoa River
in the northwest corner of Lake Pantchartrain a few small, discontinuous beaches ot fine
sand and shell exist. Generally, the sand material results from the destructicn of some
former ridge left behind by a retreating shoreline, while the shells are the result of natural
concentration by wave action from deposits on the lake hottom ¢ from destroyed shelt
middens. In the vicinity of the Tangipahoa and Tchefuncta Rivers smali ocalized shetl
beaches have developed. in addition, just west of the Tchefuncta River, a smal! sund beach
has deveioped, the resuft of a reworking of onshore muterials, primarily from Miltons
Island. The remaining hay-sound shoreline in Zone VII extends from the Tchefuncta River
eastward to The Rigolets and consists predominantly of sind with minor amounts of mud
and/or silt. The primary source of the sand has been the reworked Pleistocene material
brought into the arca by streams flowing off the Pleistocene terraces into Lake
Pontchartrain. Another source of the sand is the submerged Milton !sland heach {averaging
about 2,000 feet in width) which parallels the northern shoreline 3 to 6 miles offshore
and comes onshore in the vicinity of Bayou Lacombe.

SHORE OWNERSHIP

The coastal area of Louisiana is generally marsh and inaccessible for several miles
infand. Until the discovery of oil and gas and development of the petroleum industry,
it had a very low value as trapping land. Surveying was difficult and probably early surveys
were somewhat inaccurate. The discovery of oil and gas has made all of the coastal area
extremely valuable because of the subsurface mineral rights,

Under Louisiana law, the beds and bottoms of bays, ‘akes, and streams belong to
the State; accretion on the shores of rivers or other streams belongs to the adjoining
property owner; accretion of the gulf shoreline and arms therete belongs to the State;
and lands that become water bottoms due to erosion become state property. Due to
difficulties in locating original surveys, determining accurately the facts ot historicai shore
changes and applying the laws perfaining to erosion and accretion, actual ownership in
many shoreline areas is uncertain until finally decided by the courts. The detineatior. of
ownership of the Louisiana shore area adjacent to and above the high-water leve!, between
private, public non-Federal, and Federal interests is shown on plates 2C through 10C and
summarized in table 1. The Louisiana State Land Office furnished aerial survey maps ¢f
parishes having tidal shores on which they indicated the three land categories. Mileages
of each category were determined from measurements of these maps. For reasons stated
above, this information is very general,
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PRESENT DEVELOPMENT

GENERAL

Louisrana has a highly developed system of inland waterways .which serves fishermen,
petroleum interests, and recreationists. Numerous shallow-draft channels interconnecied
by the Gulf Intracoastal Waterway provide access for barge traffic to cities and population
centers in the coastal areas. The Mississippi and Calcasiea Rivers, the Mississippi River-Guif
Qutlet (see photograph, page 37), and the Sabine-Neches Waterway provide oceangoing
ships access to the deepwater ports of Baton Rouge, New Orleans, and Lake Charies in
Louisiana and to Port Arthur, Beaumont, and Orange in Texas. Only a few areas of the
guif shoreline are accessible by land transportation. The Louisiana coastal area, including
the offshore gulf area, produces abundant quantities of petroleum, natural gas, sulpnhur,
salt, and shells. The coastal marsh and bays with their brackish and marine waters make
Louisiana one of the leading states in shrimp and oyster production. The menhaden fishery
in the offshore waters, one of the nation's largest, is directly dependent on the inshore
waters for nursery grounds. A recent development is the establishment of a pet food
industry to utilize the trash fish caught by shrimp trawlers. The coastal marsh is one
of the most valuable fur-producing areas in the nation. It also serves as the wintering
grounds for many valuable species of marsh and shore birds. Game preserves, wildiife
refuges, and other wildlife management areas are shown on plate 1. Shore use is shown
on plates 2D through 10D. Population stetistics and projections for the coastai parishes
are shown below.

Population (1,000's)

Parish 1930 1940 1950 1960 1970 ° 20202
Calcasieu 42.0 56.5 89.6 145.5 145.4 293.0
Cameron 6.0 7.2 6.2 6.9 8.2 11.0
Vermition 33.7 37.8 36.9 38.8 43.1 60.0
Iberia 28.1 37.2 40.1 81.7 57.4 73.0
St. Mary 29.4 31.5 35.8 48.8 60.8 850
Terrebonne 29.8 359 43.3 60.8 76.0 1240
Lafourche 324 25,3 - 422 55.4 G8.9 115.0
Jefferson 40.0 50.4 103.9 208.8 337.6 569.0
Plaquemines 9.6 12.3 14.2 225 25.2 42.0
St. Bernard 6.5 7.3 11.1 32.2 51.2 6.0
Orleans 458.8 494.5 570.4 627.5 5835 ge3.0
St. Charles 12.1 12.3 13.4 21.2 29.6 47.0
St. John the Baptist 14.1 14.8 14.9 18.4 23.8 40.0
Tangipahoa ’ 46.2 455 53.2 58.4 65.9 123.0
St. Tammany 20.9 23.6 27.0 38.6 63.6 103.0
Total 809.6 8921 1,102.2 11,4365 1,650.2 26850

3 Based on Office of Business Economics Water Resources Planning Area popu-
lation growth rates,
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ZONE |

The major urban center in this zone is Lake Charles with a 1970 population of about
78,000. The gulf shoreline consists of 105.8 miles undeveloped, 5.9 miles of nonrecreational
development which is an area where a highway runs adjacent 1o the shoreline (see
photographs, page 45}, 2.1 miles of priQate recreational development which consists of
summer homes and small commercial establishments to serve tourists at Ocean View,
Constance, Peveto, and Holly Beaches (seé photagraph, pane 4}, and 02 mile of public
recreational developments at the state perk at Rutherford Beuch at the mouth of the
Mermentau River, Recreational use of these heaches has cleveloped «iue to their accessibility
from and proximity to the Lake Charles area. Along the undevitoperd shore in Zone |
there are two game refuges, the state-owned and menaged Rockefeller Wildlife Refuge,
27.0 miles in length, and the privately-owned Paul J.- Ratney \Wildlife Refuqge and Game
Preserve {Audubon Society) 18 miles in length. The shore of Sabine Lake and Pass, a
total length of 30 miles, has only 0.2 mile of developed shore; a qgas plant on the east
shore of the pass where it opens to the lake, The shores of Calcasieu Lzke have 2.7
miles of private recreational development which consists of weekend fishing and hunting
can.ns on the northeastern shore of the lake, There are 4.2 mjles of industrial development
assoziated with the oil industry located in the channels connecting Calcasieu Lake to the
gulf. The remaining 59.1 mifes of the shoreline of Cualcasieu Lake and connecting channels
are undeveloped. The Federally owned Sabine Migratory Water Fovd Refuge has property
on the undeveloped northeastern shore of Sabine Lake (9.9 miles) and the undeveloped
southwestern and southeastern shores of Calcasieu Lake 717.3 miles),

Constance Beach, Aprii 1970
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ZONE 1t

The gulf shoreline of this zone consisis of the undeveloped southern, shore of Marsh
Istand, a state-owned wildlife refuge. The most populous center is Morgan City with a
1970 population of about 16,600. On the eastern shore of Vermilion Bay, just south
of Shark lsland, there are 0.6 mile of public beach (Cypremort Beach) and 1.2 miles
of weekend and summer carnps. The remaining 248.2 miles of shore in Vermilion, West
and East Cote Blanche, Atchafalaya and Fourieague Bays are undeveloped. The Paul J,
Rainey Wildlife Refuge and Game Preserve owns about 2 miles of unceveloped shore on
the western side of Southwest Pass and in Vermilion Bay west of Redfish Point. The
Louisiana State Wild Life Refuqge and Game Preserve occupies 20 miles on the southwestern -
shore of Vermilion Bay and all of the shoreline of Marsh istand.

Cypremort Beach and Camp Development on Vermilion Bay, March 1971

ZONE 1H

Zone il has 21 miles of undeveloped gulf shoreline.

ZONE IV

The most populated area along the coast in this zone is the town of Grand Isle
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with a 1970 population of zbout 2,200. The qulf shore has 1.5 miles of state parks,
which includes public beaches at the western and eastern ends of Grand isle, 5.8 mile.s
of private beach witn public access, and 1.3 miles of nonrecreational development consisting
of oil-orierited industry at East Timbalier Istand and a marine lahoratory operated by
the Louisiana Wild Life and Fisheries Commission and Fort Livingston on Grand Terre
Istand. The bay-sound shoreline of Zone |V is relatively undeveloped with onty 0.1 mile
of public recreation on the western end of Grand Isle {state park): another 0.2 mile on
the eastern end occupied by the U, S. Coast Guard Station; 7.4 miles of summer homes
and camps on Grand Isle and the shore northwest of Caminada Pass; 4.1 miles of
development asscciated with the oii and fishing industries at Grand Isle; and the Louisiana
Wild Life and Fisheries Commission laboratory on Grand Terre Island. The Wisner Wildiife
Management Area inciudes 9.6 miles of gulf shoretine between 3zlle Pass and Caminada
Pass and 4.6 miles of the western shore of Caminada Bay.

ZONE V

Zone V s the present Mississippi River Delta. The quif shoreline of the delta is
undaveloped. Development along the bay-sound shoreline consists of 1.5 miles assceiated
with the oil and shipping industries at Burrwood (Southwest Pass) and at Port Eads (South
Pass). There is 0.2 mile of docking facilities associated with sport fishing for fueling, water,
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ice, etc., open to the public Incated along South Pass. A Federally-owi:ed migratory
waterfow! refuge and the state Pass a Loutre Game and Fish Preserve and public hunting
grounds are located along the east side of the delta. The southern portion of the state-owned
Bohemia Wildlife Management Area is also in this zone.

ZONE VI

Zone VI consists of the marshlands of the mainland and the offshore Breton Isfand
and Chandeleur lIsiands. The entire shoreline is undeveloped. Breton sland and the other
isfands of the Chandeleur chain are » Federal wildlife refuge area and have recently been
designated as a wilderness area by the Depariment of the Interior. The state-managed
Bohemia Wildlife Management Area is located east of the Mississippi River and extends
to the shore of Breton Sound.

ZONE VI

_ Zone Vi includes a section of the shoreiine of the Mississippi Sound and the shorelines
of Lake Borgne, Lake St. Catherine, Lake Pontchartrain, and The Rigolets and Chef
Menteur Pass. The largest urban area on Lake Pontchartrain is New Orleans, having a
1970 population of about 593,000. Al of the 88 miles of thz Lake Borygne shoreline
and the 25 miles of the Mississippi Sound shoreline are undeveloped. The state-operated
Biloxi Wildlife Management Area occupies approximately 14 miles of the Lake Borgne
shareline around Pointe Aux Marchettes. The Venetian Isles subdivision fronts about

Lincoln Beach on New Orleans East Lakefront, August 1970
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New Orleans Lakeside Park anc Pontchartrain Beach with the New Orleans
Airport in Buckground, August 1970

one hatf mile of the Chef Menteur Pass. Another 2.5 miles of the pass shoreline has hunting
and f.shing camps. Lake St Catherine has 18.3 miles of shoreline of which 2.8 miles
consist of fishing and hunting camps. The remaining shoreline is urideveloped. Fort Pike
State Park fronts about one-tenth of a mile on the shoreline of The Rigolets (see
photograph, page 501 Of the 119.0 miles of shoreline arovnd Lake Pontchartrain about
47.2 mies are develo, 2d. The city of New Orleans maintains a yacht harbor on the
lahefront {lakeward marina, 636). The Orleans Levee District {a state agency) also has
extensive developments along Lake Pontchartrain in New Orleans, including a marina
(landward marina, 527 berths), a 5.5 mile lakefront park, a 15-lane boat launching ramp
and two bedches—Lincoln and Pontchartrain Beaches, which together, are about 4,000
feet in length. Fontainebleau State Park (see photograph, page 51) on the northern shore
of Lake Pontchartrain in St. Tammany Parish is one of the largest and most intensely
developed recreational areas maintained by the state. !t consists of approximately 2,500
acres developed for picnicking, camping, and swimming. Shoreline areas avaifable for public
recreation around the lake total about 9.3 miles. Fishing camps are located along
approximately 9.5 miles of the shoreline. These camps are at Little Woods, on the northern
shore of Lake Pontchartrain south of Slidell, and in an area west of U. S. Highway g0
south of The Rigolets. Other developed areas along the lakefront include railroad tracks
Jt Litte Woods and on the western side of the luse north of the Bonnet Caire” Floodway
fsen photograph, page 50, levees along the shorelines of St. Tammany and Jefferson
Panishes, a concrete plant east of Lewisburg, a seawall at Mandeville {see photograph, page

48). andd permuanent residences on the northern shore at Big Point and Treasure Isle. The
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Recreational Development on Chef Menteur Pass, August 1970
state-owned game preserve on the northern shore in St. Tammany Parish abuts
approximately 7 miles of shoreline and the state management area in the Bonnet Carrd

Floodway fronts approximately 2.2 miles of the lake.

FUTURE DEVELOPMENT

GENERAL
Projections indicate that the population of the Louisiana coastal parishes should reach
about 2,700,000 by the year 2020, approximately 1.7 times the 1970 population.

PERMANENT RESIDENTIAL DEVELOPMENT

Future permanent residential development, based primarily on population growth,
accessibility, and type of shoreline should occur in Zone VII {Lake Pontchartrain area)
as additional lands are leveed or developed as waterfront homesite subdivisions, such as
that on the northern shore of Lake Pontchartrain (see photograph, page 27). For the
most part, the shoreline areas of Zones | through VI are not suitable for extensive additional

permanent residential type development.

INDUSTRIAL DEVELOPMENT
Future industrial development along the shorelines of Louistana will consist mainly

31p8

A



of that associated with the petroleum, natural gas, and fishing industries. These industries
will occupy only a minor amount of the prescntly undeveloped shoreline area.

RECREATIONAL DEVELOPMENT

An outdoor recreational survey conducted in 1968 indicated that swimming, both
pool and beach, was the most popular summer recreational activity in the state. The present
supply of pools and beaches will accommodate only 22 percent of the rojected estimate
of Louisiana's swimmers in 1985. Water-based activitics which include saltwazer fishing,
crabbing, boating, sailing, and water skiing, are also very popular. The situation in the
coastal area follows closely the overall situation throughout the state. It is anticipated
that accessible shore areas suitable for recreational use and construction of summer homes
and fishing camps will re fully utilized in the future.

LITTORAL DRIFT

DIRECTION

The predominate littoral currents. in the Gulf of Mexico offshore of Louisiana are
from east to west. The littoral currents at the shoreline also are from cast to west except
in the vicinity of Grand Isle (Zone VI, Belle Pass to vicinity of Quatre Bayou Pass) where
the reverse conditions exist., This reversal is particularly noticeable at Caminada Pass and
at the stone jetty on the eastern edge of Grand lIsle {see photographs, paces 46 and 48).
The littoral current along the shoreline of Lake Pontchartrain varies with wind directions
and tides. Additional studies would be necessary to determine their direction.

VOLUME

The shorelines of coastal Louisiana are very easily eroded by wave action. The littoral
drift in vicinity of Holly Beach {Zone 1} has been estimated in a recent study at between
60,000 and 100,000 cubic yards per year. The accumulation of deposits along the west
side of the stone jetty at the eastern end of Grand Isle has exceeded 200,000 cubic yards
per year in the 3 years following its 1,700-foot extension. No estimate of the amount
of sediment passing around or through this jetty or at other {ocations along tne Louisiana
shoreline is available.

SEDIMENTS

The only locations where any appreciable amounts of sediment réach the shoreline,
other than from local erosion, are at the distributaries of the Mississippi River, Atchafalaya
River, and Wax Lake Outlet. The average annual volume of sediments carried by the
Mississippi River at the Head of Passes is estimated to be 200 million cubic yards {period
of record 1938 to date). The average annual volumes of sediments in the Atchafa!'aya
River at Morgan City and Wax Lake Qutlet are estimated to be 42 miltion and 16 million
cubic yards, respectively (period of record 1965 to date).
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SHORE HISTORY
GEOLOGIC HISTORY

GENERAL

For this study, only the geologic history since the end of the Pleistocene (glacial}
Epoch need be constdered. At that time sea level was about 450 feet below its present
fevel and the Louisiana shoreline was located far to the south of its present position.
As glacial retreat began and sea level commenced to rise, streams in the area, including
the Mississippi, Vermilion, Mermentau. and Sabine Rivers, began to fill their entrenched
valleys with sediments. Initially, coarse-material was deposited in the entrenchments, but
as sea level continued to rise and stream gradients decreased, finer sediments were deposited
over the area. Approximately 4,800 to 5,000 vears age, sea level approached its present
level, At that time, the Pontchartrain embayment was at its maximum extent in the deltaic
region of Louisiana and extended from Vermilion Bay to the Pearl River. The central
and southeastern Louisiana shoreline extended as far inland as Donaidsonville, Louisiana,
closely followed the southern margin of the Pleistocene Terrace nartheast, north and
northwest of New Orleans, and then roughly paralled a line between Baton Rouge and
Franklin, Louisiana. From Vermilion Bay to Sabine Pass, the gulf shoreline was close to
the inner margin of the present cheniere plain.

THE MISSISSIPPI RIVER

Approximately 4,000 to 5,000 .‘,'ears during the Sale-Cypremort Stage, the Mississippi
River began actively depositing sediments in the Iberia and St. Mary area. Two remnant
distributaries of this stage, Bayous Sale and Cypremort along the central Louisiana shoreline
in Zone I, are distinquishable in the marshlands. While occupying this course, the
Mississippi River deposited large quantities of fine-grained sediment. Some of the sediments
were transported westward by longshore currents and deposited beyond the limits of the
detta proper as mudflats along the Vermilion and eastern Cameron Parish coastline. As
the mudflats grew, marsh vegetation began to develop and the process of coastal buildup
was initiated. Concurrent with this rapid deposition by the Mississippi River, minor
sedimentation occurred as a result of deposition by the Vermilion, Mermentau, Calcasieu,
and Sabine Rivers, '

About 4,000 years ago, the Mississippi River shifted from the Sale-Cypremort course
and began building a delta in the vicinity of Li<e Pontchartrain. This has heen referred
to as the Cocodrie Delta. With a shift in deltaic deposition from central to southeastern
Louisiana, compaction and regional =ubsidence becameé the dominant processes along the
western coast of Louisiana. As a result of wave attack, beach deposits hegan tG accumulate
and the initial stage of chenicre development began.

Approximatelty 3,500 to 3,800 years ago, the Mississippi River shifted its course
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westward to the Teche course. Granular material was once again deposited in vast quantities
along the central Louisiana shoreline, and the delta begar advancing seaward in the area
of Terrebonne Parish. As during the Sale-Cypremort Stage, westward prevailing longshore
currents carried some materials toward the western shoreline of Louisiana and deposited
them as mudflats along the shoreline, stranding heaches and creating chenieres. While
general coastal huildup was occurring in central and western Louisiana during the Teche
Stage, general deterioration of the Cocodrie Deltaic mass was occurring in the vicinity
of Lake Pontchartrain and southzastern Louisiana.

Approximately 2,800 years ago the Mississippi River again shifted eastward 10 occupy
the St. Bernard course in southeastern Louisiana ending coastal butidup in central and
western Louisizna, With a marked decrezse in the amount of sediments being supplied
into the aree, portions of the Teche Delta lobe were subjected to subsidence and wave
attack, and erosion and subsequent shoreline retreat became the dominant processes in
central ard western Louisiana. While occupying the St. Bernard course, the Mississippi
River developed a vast delta extending from the general vicinity of Barataria Bay ou.t
into the gulf beyond the present position of the Chandeleur Island group.

Approximately 1,200 vyears aqo, the Mississippi River shifted westward again, the
La’ourche delta began building with this new influx of sediment, and the shoreline in
the vicinity of Lafourche and Terrebonne Parishes advanced seaward. Vast quantities of
sediment were transported westward by longshore currents to be deposited on the western
shoreline of Louisiana developing the cheniere trend consisting of the front ridge of Pecan
Island, Belle isle, and the back ricges of Cheniere au Tigre. Deterioration of the abandoned
St. Bernérd delta occurred concurrently with the buildup of the Lafourche delta. The
Breton and Chandeleur Island groups represent a late stage in deltaic destruction resslting
from subsidence behind the old shoreline and reworking of the ends of numerous old

" distributaries.

Approximately 600 years ago, the Mississippi River abandoned the Lafourche course
in favor of its present course to the Guif of Mexico. The present delta began building
into deep water to form the existing birdfoot delta about 400 years ago. With this fina!
eastward shift of the Mississippi River, a deficiency of sediments along the central and
western Louisiana coast résulted in coastai retredt and the formation of the cheniere
complex in \(ermilion Parish.

Within the tast 50 years, the Atchafalaya River, main distributary of the Mississippi
River above Head of Passes, has increased in size. The discharge of Mississippi River waters
down the Atchafalaya River has increased from about 10 percent to a little over 30 percent.
The coarser sands and silts transported by the Atchafalaya River are Leing deposited in
the numercus lakes and bays along the rive-'s route and in Atchafalaya Bay. The extremely
fine sediments do not settle out in the bay but are carried in suspension to the gulf
side of the reef where they settle out as a gelatin-like mass. The prevailing westerly
longshore currents carry this flocculated, gelatin-like mass in suspension, and have gradually
blanketed the adjacent western Louisiana coast for a distance of about 30 miles west
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of Cheniere au Tigre, and have accumulated just offshore to a point at least 10 miles
west of the Cameron-Vermilion Parish line, As the basins and lakes along the Atchafalaya
River and in its lower reaches become filled, a progressively larger volume of sediment,
including the coarser sands and silts will be carried into Atchafalaya Bay.

HISTORICAL SHORE CHANGES

NATURE OF EROSION

GENERAL

The shoreline of Louisiana consists alimost entirely of low-fying marshes fronted
either by sand beaches, shell beaches, or mud flats. For many yeafs after the Mississippi
River occupied its present focations, floodwaters and sediments were widely dispersad in
the marsh and coastal area by overbank flow and through many distributary channels
such as the Atchafalaya River, Bayou Lafourchie, Bayou Barataria, Bayou Terre aux Boeufs,
and Bayou La Loutre. The distributary channels, except for those of the Atchafalaya
and Mississippi  Rivers, have been closed by natural processes and flood control
improvements. The overbank floodflows of the Mississippi and Atchafalaya Rivers have
been confined by levee construction. The only pcints along the Louisiana shoreline now
receiving appreciable sediments from the inlard areas are the present Mississippi River
Deita and the Atchafalaya Bay area. The amount of sediments received at these points
varies with river stages. Normally there is a slow rise in river stages beginning about
December to a flood peak and a gradual fall until July or August followed by a low-flow
period extending to December. Peak stage, duration, and the annual flood discharge vary
greatly from vyear to year. The amount of sediments carried to the coastel arca varies
generaily with the volume-of f!oc)dflow. Most of the sediments from the Mississippi River
are deposited in deep water along the edge of the continental shelf.

TIDES
The normal tidat range in the central qulf area is 1.5 feet. Hurricanes, which
occur frequently in the gulf during the summer and fali months, raise stages at the shoreline
as much as 15 feet or more. '

FACTORS CAUSING EROSION
Erosion now taking place along tihe Louisiaaa shoreline is the result of normal
wind waves, tidal action, and storm waves, The amour:t of erosion and/or accretion varies
greatly along the shoreline,

COASTAL MARSH
The Louisiana coastal marsh has a very high content of organic material resufting
from decayed vegetation. In most areas the aggradation from additional vegetation and
sediments is not sufficient to offset consolidation of previously deposited materials and
subsidence takes place. The average subsidence in the Louisiana coastal marsh is estimated
at about 0.4 foot per century. Due to the very low elevation of the marsh (sea level

32 38



to 1 or 2 feet), any subsidence increases its vulneral)il:t\/ to wave attack. It is probable
that many of the existing inland bays and sounds in the Louisiana coastal ares were the |
result of this type marsh deterioration. Any loss of barrier islands now extendiny along
this part of the coastal area wi!l increase the exposure of the inland marsh to wave attack,

EXTENT OF EROSION

GENERAL

Except for the Alississippi River. Delta area practically all of the Louisiana
shoreline inventoried for this report is in retrcat. The locations at which the shoreline
is stable (about 19 miles} or accreting (about 340 miles) are shown in green on plates
28 through 10B. The areas in which buildup is taking place are east of Sabine Pass; caost
of Calcasieu Pass, in vicinity of Freshwater Bayou; the eastern end of Grand lsle; and
a part of the Mississippi River Delta shoreline. The seawall along a part of the New Orleans
lakefront and at Mandeville, and levee wave-wash protection along the Jefferson Parish
lekefront have stahilized the shoreline in those areas. Areas of maximum erosion are the
gulf coastiinz of Isle Dernieres and Timbalier Islands. The shoreline erosion 'y zones is
discussed in subsequent subparagraphs.

ZONE |

in Zone 1, accretion averaging about 11 feet per year (ft.vr) and 8 ft/yr occurred
between 1812 and 1954 at the mouths of Sahine and Calcasieu Passes, respectively. Not
all of this accretion is due to natural processes. Some can be attributed to the construction
of jetties which trap littoral drift at the gulf terminus of these passes. Between the passes,
in the general vicinity of Holly Beach, retreat of the magnitude of 3.5 ftfyr has been
occurring since 1933. East of Calcasieu Pass to the vicinity of the Mermentau River,
accretion is occurring at the present time. The shoreline between the Mermentau River
and a point about 25 miles ives. of Southwest Pass to Vermilion Bay kas eroded &t an
average rate of about 18 ft/yr during the period of 1812-1954. in the reach from the
Cameron-Vermilion Parish fine for about 10 miles eastward, the shoreline has retreated
about 4,Q00 feet in the last 150 vyears. In the reach from 23 miles west of Southwest
Pass to a point about 17 miles eastward, the shoreline is either stable or accreting. The
maximum accretion in the fast 24 years was about 1,500 feet.  The next 8 miles eastward
are eroding. The eastern shoreline uf Sabine [ake and the entire perimeter of Calcasieu
Lake are retreating.

ZONE NI
The entire shoreline in Zone 1l is in a state of retreat. The average loss during
the period 1912-1954 is about 7.5 ft/yr along the gulf shéretine from Southwest Pass
to Point au Fer island. The maximum loss of approximately 1,300 feet occurred near
Southwest Pass. In the bay-sound area, most of the shorelines (Vermilion, West and East
Cote Blanche, Atchafalaya, and Fourleague Bays) are retreating at varying rates depending
upon the shoreline material, exposure, and the amounts of sediment contributed by the
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Atchafalaya River. Marsh Istand and the subrrerged shell reefs from Marsh fsland to Point
au Fer serve us partiol barriers or buffer zones between the mainland and the Gulf of
Mexica.

ZONE 1!

Based on shoreline changes between 1812 and 1954, the shoreling in this zone
is retreating at about 9 ft/fyr. ’

ZONE |V

The shorelines of this zone are retreating at various rates. Petween 1890 and
1959, the shoreline recession of Isle Cernieres was about 800 feet at the western end,
2,500 feet in the cent-al section, and 1.600 fect towards the eastern end {an average
of about 25-30 ft/yr}). During the same period, lateral gains were experienced on the order
of 50 ft/yr and 25 ft/yr at the western and eastern ends, respectively. The Timbalier
Island chain has experienced very complex changes between 1890 and 1959. The eastern
and of Timbalier Island has receded approximately 2,500 feet. The center has experienced
no rovement. The western end has gained in volume and area, as the island is being
extended westward at the rate of about 290 ft/yr along a line parallel to the shore. The
eastern end of East Timbalier Island has receded approximately 7,500 feet. This area is
érodinq but at the same time, it is filling the gaps between the island and the mainland
thus forming a continuous spit. The western end of East Timbalier has receded
approximately 5,000 feet (1890-1959) but is extending parafiel to the long axis of the
istand by approximatety 170 ft/yr (1390-1959). The northern shore of the island is moving
towards the mainland indicating a landward mugration of the island. A retreat at the rate
of about 82 fu/yr (1812-1954} has been experienced from _East Timbalier Island to
Caminada Pass. The maximum regression of 6,650 feet occurred hetween 1890 and 1459
in the vicinity of Belle Pass. From Caminada Pass to Sandy Point at the eastern extremity
of Zone 1V, the shoreline retreatr has been averaging between 15 and 25 1t/yr {1812-1954),
Between 1853 and 1935, a recession of about 1,500 feet occurred at the western end
of Grand Isle. The recession was equaled by the advance of approximately the same amount
at the eastern end of the island. Between 1835 and 1955, the 6,000 feet of shoreline
at the western end of the island advanced about 1,000 feet quifward. Erosion, varying
from 100 to 300 feet near the center of the island to about 500 feet at the eastern
end, occurred east of this area. The western end of Grand Isle is in a cyclic state of
accretion and erosion, The construction of 1,000 feet of jetty at the eastern end of Grand
Isle in 1959 and an extension of 1,700 feet in 1965 have resulted in accretion west of
the jetty.

ZONE V
The most complex changes along the entire Louisiana shoreiine are occurring
in Zone V. The'gencral overall pattern is one of advancement with gains of as much
as 100 to 200 fi/yr occurring at the mouths of the various passes, and gains of as much
as 300 ft/yr taking place in the intervening areas between the passes during the past 140
sears. However, this pattern is complicated by the fact that some passes exhibit very
little accretion and some zones between the passes, notably west of Southwest Pass and
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between Southwes: and South Passes, are retreating.

ZONE VI

Between 1812 and 1954, the Breton and Chandeleur islands arc retreated
westward at a+ t 13.7 ft/yr. The Chandeleur Islands proper are retrealing as rouch as
25 it/yr. Between 1807 and 1939, the land area in Zone VI has been reduced from about
721 square nules to about 617 squarc miles. This reduction in land -area is the result
of landward retreat of the shoreline, and enlargement of the lakes, ponds, and bays within
the marshiands resulting from subsidence and wave attack.

ZONE Vit

Zone VI, including Lakes Borgre and Pontchartrain, based on various years
of record for different locations, experienced shoreline retreat averaging 4.5 ft/yr in Lake
Borgne and 5.4 ft/yr in Lake Pontchartrain. The areas of maximum shoreline retreat are
in the vicinity of Frenier on the western shore and at Point aux Herbes on the castern
shore. Minima! retreat of 0.3 to 34 ft/yr has been experienced along the northern shore
of the lake between Mandeville and The Rigolets except at Goose Point where erosion
of about 10.9 ft/yr is occurring. The southern shore of Lake Pontchartrain has been
stabilized by a concrete seawall and levee system from the New Orleans Airport to the
Jefferson-St. Charles Parish line,

CRITICALLY ERODING AREAS

GENERAL

In this report areas undergoing significant erosion were categorized critical if
the rate of erosion, considered in conjunction with economic, industriat, recreational,
agricultural, navigational, population trend, ecological, and other relevant factors, indicated
that action to halt erosion may be or become justified. Areas undergoing significant erosion
were categorized noncritical if consideration of these factors indicated that management
to prevent or minimize adverse effects may be more appropriate than action to halt erosion.

COASTAL AREA

The Louisiana coastal area and adjacent quif waters abound in mineral
production. The iakes, bays, and streams in the Louisiana coastal area are an extremely
valuable nursery area supporting a very large fishery in the Gulf of Mexice and coastal
waters. Because of their importance to the fishery productien (shrimp, oysters, menhaden,
crabs, and commercial and sport fish) the preservation of the estuarine areas is a matter
of concern.

LOCATION

Areas of critical shore erosion, noncritical shore erosion, and nonerading shore
are shown on plates 2B through 10B. Locations of critical crosion, as defined above, are .
at Grand Isle and Fort Livingston in Zone IV and Fort Pike, St. Charles Parish levee,
Orleans Parish levee, Hlinois Central Railroad traversing the St. John the Baptist Parish
shoreline, Mandeville, and Fontainebleau S‘tate Park Beach in Zene VIH.
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Nection {1V

AUTHORIZED FEDER AL PROJECTS
GENERAL

There are no authorized Federal beach erosion control projects in Louisiana,
Authorized Corps of Engineers navigation, flood control, and hurricane protection projects
that extend through or into the shoreline study area are summarized below. Improvements
completed, underway or not yet started under these authorizations will .nfiuence the
Lousiana shoreline. Generzl information on these improvements is shown below. More

detailea information is available in the. "Water Resources Development in Louisiana,”
NAVIGATION PROJECTS

Navigation projects in the shareline study area consist of ship channels in the Sabine,
Calcasieu, and Mississippi Rivers-and the Mississippi River-Gulf Qutlet and numerous barge
channels well distributed over the Louisiana shoreline. These projects are:

SABINE-NECHES WATERWAY

Sabine-Neches Waterway, Louisiana and Texas, provides fur an approach channel 42
feet deep and 800 feet wide in the gulf, 40 feet deep and 500 to 800 feet wide through
the etty channel, 40 feet deep with varying widths to Port Arthur and Beaumont via
the Neches River, 30 feet deep with varying widths to Orange via the Sabine River, rubble
mound jetties at the Subine Pass, and other improvements not pertinent to the Louisiana
shoreiine area. The lengths of the east and west jetties are 25,310 feet and 21,905 feet,

respectively.

CALCASIEU RIVER AND PASS

This project provides for a'42- by BOO-foot approach channel in the Gulf of Mexico,
a 400-foot wide jetty channel varying in depth from 42 feet at the outer end to 40
feet at the shoreline, 2 40- by 400 font channel in Calcasieu River to Lake Charles, jetties
to the 15-fcot depth contour, maintenance of a barge channel 12 by 200 feet from the
ship channel to Cameron, and cther improvements upstream of Lzke Charles, The jetties
have been completed to the 12.foot depth contour. Extension of the jetties is not
contemplated at this time. All other work described above has been com .ieted.

MISSISSIPPI RIVER, BATON ROUGE TO THE GULF OF MEXICO

This project provides for a 40-foot deep channel in the Mississippi River and Southwest
Pass from the Gulf of Mexico to Baton Rouge with widths of 600 feet through the bar
channel, 800 feet in Southwest Pass, 1,000 feet from the Head of Passes to the Port
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of New Orleans, and 500 feat through the Pourt of New Orleans and to Baton Roune;
and a 30-foot deep channt:i in South Pass with widths of 600 feet through the har channel,
and 450 feet in the pass. In the veve'opment and maintenance of the authorized dimensions,
Southwest Pass has been constricted by pile dikes and controllad outlets constructed
through the banks at numerous locations. Jetties were constructed at the mouths of South
and Southwest Passes. Pile dikes have also been constructed at the Head of Passes 1o

aid in distribution of flow and reduce maintesance costs. The work s essentially complete.

MISSISSIPPI RIVER-GULF OUTLEvT

This project provides for a 36- by 500-foot channel from the Inner Harbor Navigation
Canail in New Orleans 1o the Gulf of Meaico, jetties for the reduction of shoaling, a turning
basin, and a lock and connecting channel with the Mississ'ppi River. Th2 main channel
and turning basin have been completed.
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Mississippi River-Gulf Qutlet, February 1970

BARGE CHANNELS

The many barge navigation channels passing through the shoreline under study, their
size and status are shown in table 2 on pages 56 and 57. Jetties have been constructed
at the channel entrances into the Gulf of Mexico at Bayou Lafcurche (Belle Pass) and
at the waterway from Empire to the quif {see photographs, page 11). Under a permit
from the Department of the Army, non-Federal interests have constructed and are
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ctareg o b crannel from Bayou Lafourche to the gqulf and have closed the jetty

pener The wettos afothe walerway lrom Empire to the quif have been completed to
et tanl cestnow L ortonr, Exdension of the jetties to the 9-{oot depth contour is authorized
Sen panhbost oy recuction N rramtenance costs. Jetties also are authorized at the
St gnces 0f toe Fresguter Bayou Chanoel and the Mississippi River Qutlets in vicinity
af Vemee 1 Toea Paos o0 ome west aned Baptiste Collette Bayou on the east) if and when
fintihedd The necessity Tor these jettios cannot be evaluated until after several years of

AN AR TR A NTA 1N
FLOOD CONTROL PROJECTS

Flooi contr v nroaeots of importance to the Louisiana shorehine area are the Flood
Control Misesapn: Baer and Trissataries and Lake Pontchartrain, Louisiana and Vicinity
propects. Those prowects erthe oo affect the distribution and flow of sediments into the coastal
sone ar provage for improvements that vall modify the erosien rate of the shoreline. These
Drojects andd e Teatures of importance to the coastal area are described in subsequent

PRAragrapiis.

FLOOD CONTRQOL, MiSSISSIPPL RIVER AND TRIBUTARIES

Thus project provides for the control of floods on the lower Mississiopi River by
4 osystem of teves's, floodways, channel improvements, and bank stabilization. The plan
srovides  for the disthbution of ‘the design flow of the Mississippi and Red Rivers
Lpproximately 3,000.000 cubic feet per second [efs]) equally between the Mississippi River
and the Atchufalaya Basin. Diversion from the Missiszsippi River would be made at Old
Ruer 1620.000 cts), the Maraanza Floodway (600,000 cfs), the West Atchafalaya Floodway
(250,000 cfst, und Bonnet Carre” Floodway {250,000 cfs), The construction of levees prior
to and ander this aroject and the modified distribution of floodwaters has substantially
Jltered the distributon of sedinients along the shoreline. Further changes will occur as
lakes 10 the Atchafalaya Basin are filled with sediments and new diversions are made from
the Mississippi River. Features of this project of particular importance of the shoreline

RIS BN {

COMPLETED PROJECTS

East bank of Mississippi River, The east bank Mississippi River levee is continuous

from bigh ground i Baton Rouge to just below Pointe a ta Hache (about 44 miles above
the Hoad of Passes (AHPY of the river) except far controlléd openings at the Bonnet
Carte’ Spulionry antd the Inner Harbor Navigation Canat Lock in New Qrleans. An overbank
svbway (the Pomie 2 fa Hache Relief Qutlet), extending about 4.5 miles downriver from
s angd of the devee and from the river to Breton Sound and its tributaries, has been
e ned ang o enzained by the Orleans Levee District {a-state agency) for discharge of
4 part of the raer floodwaters. Non-Federal interests have constructed levees along the

east bank of the reer in some areas downstream of the relief outlet:
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Bonnet Carré Floodway. This floodway, located about 25 miles upriver from
New QOrleans, is designed to divert 250,000 cfs of the Mississippi River design flood to
Lake Pontchartrain and together with other floadwuys prevents the river stage at New
Orleans from exceeding 20 feet. It consists of a reinforced concrete contro! structure with
removable timber needles, guide tevees along each side, and high level crossings for railroads
and highways. It has been operated in 1937, 1945, and 1950. The ficodwaters diverted
through the spillway deposit most of their sediments in the floodway or soon after reaching
Lake Pcntchartrain. The diverted floodwaters also reduce salinities in Lake Pontchartrain,
Lake Borgne, and other coastal Louisiana areas east of the Mississippt River.

The west bhank of Mississippi River. The west bank levee is continuous from

the Arkansas River to Venice, Louisiana (about inile 10 AHP}, except for controlled
openings at Old River {gated reinforced concrete control structures at mite 315 AHP and
a lock at mile 304 AHP), Morganza Floodway {gated reinforced concrete control structure
at mile 280 ARP), Port Allen Lock at mile 228.5 AHP, Plaquemine Lock at mile 208.8
AHP (to be closed by an earth levee in 1872), Harvey Lock at mile 98.3 AHP, Algiers
Lock at mile 88.3 AMP, and Empire Lock (state-owned) at mile 29.5 AHP.

» The Atchafalaya Basin Floodway is about 10 miles wide and has a design
capacity of 1,500 cfs. |t receives the flows of the Atchafalaya River, Morganza Floodway,
and West Atchafalaya Floodway and discharges the flews into Atchafalaya Bay through
the lower Atchafalaya River and the Wax Lake Qutlet. The confining levees include
floodwalls at Morgan City and Berwick. Other improvements include an intercepted
drainage channel along the west side of the floodway in levee horrow pits and natural
channels and an outlet channel {Charenton Drainage Canal} to West Cote Blanche Bay:
a central floodflow channel from the Atchafalaya River to the lower Atchafalaya River;
roads on the levees; and freshwater distribution and access channels in the basin.

The removal of the raft in the Atchafalaya River in the late 19th century
and subsequent enlargement of the Atchafalaya River by natural processes and dredging
have resulted in an increase in flow of both water and sediments into the lower Atchafalaya
Basin. Grand and Sixmile Lakes have been almast filled with sediments and a large increase
in sedimentation in Berwick Bay has occurred. An increase in flow of sediments into
Atchafalaya Bay through both the river and Wax Lake Qutlet has occurred and will continue
until the bay is filled and a delta formation created offshore of the Point au Fer shell
reef.

Wax Lake OQutlet was constructed between Sixmile Lake and
Atchafalaya Bay to carry a part of the increased floodflows contemplated in the
Atchafalaya Basin from diversions through the Morganza and West Atchafalaya Floodways.
Its design capacity is 300,000 cfs. Spoil bank levees, with gated control structures at Bayou
Teche, have been constructed between Sixmile Lake and the Gu!f Intracoastal Waterway
to confine the flows.
o Charenton Drainage-Canal was constructed from the west Atchafaiaya
Basin protection levee horrow pit to West Cote Blanche Bay to discharge landside drainage
intercepted by the floodwav levees. It utilizes about 5 miles of Bayou Teche.
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The Lake Pontchartrain levee feature consists of ‘a levee to elevation 10.0 feet

along the Lake Pontchartrain shoreline of Jefferson Parish withi tie-in fevees to a pumping
station on the Jefferson-Orleans Parish line and high ground on the Jefferson-St. Charles
Parish line with riprap and asphalt paving to protect the levee against wave wash. The
improvement was completed in 1965, Subsequent to the completion of the Federal
improvement local agencies have raised the levee protection to elevation 14.0 feet by
additional earth §ill and steel sheet piling.

UNCOMPLETED PROJECTS

Freshwater diversion structures. The construction of the Mississippi River levees
below New Orleans has reduced the amount of freshwater enterirg the marsh in the Breton
Sound and Barataria Bay areas. To restore the freshwater flow for the benefit of the
fishery, four freshwater diversion structures in the Mississippi River levees below New
Orleans and outlet channels have been authorized. These structures are to be designed
in cooperation with the U, S Fish and Wildlife Service and the Louisiana Wild Life and
Fisheries Commission. Non-Feceral interests are to bear half the cost of construction and
to operate the structures after completion. Local interests have requested that the Bohemia
Structure in the east bank at about mile 39 above the Head of Passes be constructed
first so that its operation can be observed before design of the other structures is initiated.
The other three structures are to be :ocated at about mile 82 above the Head of Passes
in the east bank levee and at about miles 37 and 60 abcve Head of Passes in the west
bank ievee. Design of the Bohemia Structure is underway.

LAKE PONTCHARTRAIN, LOWSIANA AND VICINITY

This hurricane protection project consists of two independent protective plans, the
Lake Ponitchartrain Barrier Plan and the Chalmette Area Plan. The major features of each
plan are described below:

LAKE PONTCHARTRAIN BARRIER PLAN

Barrier. This feature of the plan consists essentially of a barrier across the eastern
eny of Lake Pontchartrain to limit hurricane-generated tidal surges from entering the lake
from the Gulf of Meéxico. This barrier is comprised of a lock and a control structure
at the Lake Pontchartrain end of the lnner Harbor Navigation Canal, navigation and flood
contro! structures at Chef Manteur Pass and The Rigolets, and adjoining barrier levees
which, in conjunction with the U, S. Highway 90 embankment, will form a continuous
lin2 of protection from eastern Orleans Parish to St. Tammany Parish, southwest of Slidell,
Louisiana. By coordinated operation of the barrier structures, the hurricane tide levels
in Lake Pontchartrain can be restricted to low stages, assiiring a high degree of protection
against flooding to developed areas around the lake and reducing levee grade requirements
for land areas around the lake. Hydraulic studies have indicated that under some severe
conditions, the structures and embankments may be overtopped by waves. The volume
of inflow caused by the overtopping will not significantly alter lake levels. Detailed design
work tfor the barrier structures is underway. -
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Orleans Parish levees. This feature provides for construction and or improvement

of the levees and floodwalls along the Orleans Parish lakefront, the Inner Harbor Navigation
Canal, and. the north side of the Gulf Intracoastal Waterway and Mississippi River-Gulf
Cutlet i Orleans Parish. Planning and/or construction is underway.

Seabrook Lock. In addition to serving as part of the barrier described above,
the Seabrook Lock will also serve to control high current velocities in the Inner Harbor
Navigation Canal, provide flood stage relief to industries in the Inner Harbor Navigation
Canal, assure riparian user daily flow requirements, and limit saltsvater intrusion into the
lake. This complex of structures is currently in the detailed design stiee.

Jefferson Parish levee. The existing lakefront levee was found to he adequate

in height with the barrier in place. Riprap protection is authorized, f necessary.

St. Charles Parish levee. This feature provides for a levee vath wave-wash

protection along the St. Charles Parish lakefront from the St Charles-Jefferson Puarish line
to the Bonnet Carre” spillway east quide levee. This feature is in the desigr stage.

Mandeville seawall. This item provides for improvement of the existing seawal!
in the city of Mandeville in St. Tammany Parish, Louisiana.

CHALMETTE AREA PLAN

This is an independent feature of the project which provides for a ring type
protective system around that part of Orleans and St. Bernard Parishes between the
Mississippt River and the Mississippt River-Gulf Qutlet, The protective systam consists of
construction and/or improvement of fevees and floodwalls and extends from the Mississippi
River 1o the Mississippi River-Gulf Qutlet along the east side of the Inner Harbor Navination
Canal, thence along the south shore of the Nississippi River-Guif Outlet from the Inner
Harbor Navigation Canal to Verret, Louisiana, thence westward to the Mississippi River
levee at Caerparvon, Louisiana. The spoil hank from construction of the ississippi
River-Gulf Qutlet will be utilized as a base for the levee along the scutn side of the
Mississippi  River-Gulf Outlet. Navigation structures will be provided the Mississippi
River-Gulf Qutlet levee at Bavous Bienvenue and Dupre. Construction is underway on
this levee. The navigation structures are in the desian stage.

OTHER HURRICANE PROTECTION PROJECTS

Other hurricane protection projects have been authorized tc protect areas in vicinity
of Morgan City {Morgun City and Vicinity), along Bavou Lafourche from Golden Meadow
to the Gu'f Intracoastal Waterway (Grand Isle and Vicinity}, and along the Mississippi
River in Plaquemines Parish (Mississippi River Delta at and below New Orleans also catled
Mississippi River, New Orleans to Venice). These projects are intand of the shoreline
under study and will not alter the shoreline. They will permit safe habitation in areas
closer to the Gulf of Mexico and may result in increased utilization of fishing and other
recreational opportunities. ’
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Neetions V

WV HHORIZED FFDER AL SURMVEY STUIHES
GENERAL

“ Tre New Orlears District, Corps of Engineers, has made beach erosion studies of
Belte Puss to Raccoon Point, which include tsfe Dernieres and Timbalier Istands and Grand
fslee. The: fithing of Awnafalaya Bay by Atchafaleya River sediments was investigated for
G pabslsshed report. Three survey studies involving the Louisiana shoreline are currently
undenway. These imvestigations are described in subsequent paragraphs.

BELLE PASS TO RACCOON POINT, LOUISIANA

Belle ‘Pass 10 Raccoon Point, Louisiana, is a beach erosion study of the chain of
barnier istands along the shoreline of Terrebonne and Lafourche Parishes (plates 5A and
GA) made in cooperatinn wiih the Louisiana Department of Public Works. The report,
dated 15 December 1960, bas been published as House Document No. 338, 87th Coryress.
The report conclided that the lsle Dernieres chain would provide protection for the
mainland for a normal period of 100 years and that the Timbalier chain would have a
longer tife expectancy; that periodic replenishment of the beaches from offshore bottoms
would be relatively expensive; that use of material for replenishment from the bay area
would suffice for only a short period of time and would aggravate the problem when
the retreating istand reached the borrow area; that use of material from distant sources
15 not reasonable; that use of structures such as groins or breakwaters was not practicable
because of poor foundations, limited interception of littoral drift, and the possibility of
deleterious action elsewhere in the problem area; and that minimum measures should be
taken sy local authorities to matntain the integrity of the islands. The minimurit measures
proposad included the prohibition of removal of materials from the islands or from the
near shore qulf or bay bottoms; close supervision of the dredging for navigation channels;
and closure of any breaches in the istands caused by storms should they fail to close
naturaily in a short time. Methods of preserving the island chains were studied. Conclusions
presented in the report resulted in the recommendation that no Federal project be adopted
at that time.

GRAND ISLE

COMPLETED STUDIES

The most recent report, 2 April 1954, on investigations of beach erosion conditions
at Grand lIsle was published as House Document No. 132, 84th Congress entitled "Grand
Iste, Louisiana Beach Erosion Control Study.” The plan proposed for the protection and
stabilization of the Grand Isle area consists of direct placement of suitable material to
filt the two qroin systerns and adjacent croding areas; periodic subsequent replenishiment
of these stockpiles or placement of material at lpcations required by shifting of the critical
areas of erosion; and construction of a jetty near the eastern end of the istand to act



as a barrier to eastward drift and loss of material from the shores off Grand lsle.
Recommendations in the report prescribed that any protective measures undertsken by
local interests be in accordance with the plans and methods developed in the study. At
the time of the study, the sharefront property on Grand lsle was privately owned and
under the policy of existing Federal lew at that time was ineligible for Federal participation
in the cost of protection. Therefore, no Federat project was adopted. A subsequent study
of the area for hurricane protectior (under Public Law 71, 84th Congress) has been
published as House Document No. 184, 89th Congress, entitled “Grand fsle and Vicinity,
Louistana.” This report dated 11 July 1963 recommended hurricone protection by
construction of & ring levee around the Bayou Lafourche area frorm Galden Meadow to
Larose and concluded that protection of Grand lsle from hurricane tdal overflow was
not practicable and that a safe evacuation route (high level highway) and burricane proof
shelters should he provided. The project as authorized provides for Federal particination
only in the construction of the ring levee, '

STUDIES .UNDERWAY

Studies of Grand Isle for beach erosion control, hurricane protection, and related
purposes are underway pursuant to resolutions adopted 26 September 1963 and 5 May
1966 by the Committee on Public Works of the House of Representatives, United States.

HOLLY BEACH

Studies of the shores of the Gulf of Mexico in vicinity of Holly Beach for beach
zrosion control, hurricane protection and related purposes svere mozde in answer to
resolutions adopted 4 August 1964 and 3 September 1964 by the Committees on Public
Works of the United States Senate and House of Representatives, respactively. This study
included the area from Calcasicu River vestward to just east of the Sabine River. Protection
for the highway and residential development at Hoily Beach were evaluated in the study.
It is recommended in the report, now under review, that no Federal project be adopted.

LOUISIANA COASTAL AREA

Tnis study is authorized by resolutions adopted 19 April 1967 and 19 October 1967
by the Committees on Public Works of the United States Senate and House of
Representatives, respectively. This is a broad study in which several Federal and state
agencies are participating. The purposes stated in the authorizing resolutions are hurricane
nrotection, prevention of saltwater intrusion, preservation of fish and wikdlife, prevention
of erosion, and refated water resources. The scope of this study is adequate to encompass
the entire shoreline a-ea of Louisiana. Studies to develop basic data on existing conditions
in the coastal area including salinities, vegetation, erosion rates, and fish and wildlife values
have been initiated by pbarticipating agencies and by the Louisiana Coastal Institute. Studies
also involving the Louisiana coastal marsh area, but not the shoreline specifically, are the
Old and Atchafalaya Rivers Control study and the \Vest Texas and East New Mexico Water
Import study. Each of these studies will involve the waterflow into the shoreline area
and thus in some areas the same data will serve all three studies.
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Seetion V

ADDTFION AL FEDER AL SURVEY STUDIES NEEDED
STUDIES REQUIRED

Beach erosion studies that may be required in the near future could be incorporated
in the Louisisna Coastal Area Study now underway (see preceding paragraph).

Section VH

IMPROVEMENT METHODS
GENERAL CONCEPTS

There are many methods of preventing erosion, and detailed studies would be required
to determine the best method for each area. Expensive protective structures have been
constructed tu provide erosion control for some of the highly developed areas, such as
the MWew Orleans shoreline of Lake Pontchartrain. However, most of the shoreline of
Louisiana is bordered by undeveloped low-lying marsh, and structural measures are not
economically justified. Possible methods that could be used to prevent land loss at these
locations are the establishment of a vegetative cover in the area between high and low
tides and diversion of the sedimenttaden flows of the Mississippi and Atchafalaya Rivers -
into the shore area. Proper management of the marsh areas, zoning, and other nonstructural
methods could also be employed to lessen the detrimental effect caused by erosion of
these areas.

"TYPE OF REMEDIAL ACTION AND ESTIMATED COSTS

EXISTING IMPROVEMENTS

Existing improvements are listed below by zones. There arc no known existing
improvements for the prevention of erosion in Zones il, til, V, and VL

ZONE |
Three miles of revetment were installed in 1970 near Holly Beach, Louisiana,
by the Louisiana Department of Highways, to prevent the erosion of the roadbed of
Louisiana Highway 82. The revetment consists of celiular concrete blocks on a plastic
filter cloth. Initial tests indicate that the revetment remains stable under moderate storm
conditions 1f preperly installed. The cost of the revetment was $25 per linear foot. The
photographs below show a section of the highway before and after placement of the

revetment.
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LFONE 1V

Groins and 4 revetment were constructed along 1 mile of the qulf shoreline
of Euast Tiunmbalier Istand by the Gulf O Company. Two 350-foot groins of movable
concrete seqments and stone were constructed m 1966 and a 5,300-foot stone revetment,
one 130 foot stone aroin, and three 90 fuot stone yroins were constructed in 1968. Total
cost fur all work was about $250,000.

Grains, a stone jetty, ond a revetment have been constructed and the beach
nourished along the quif shore of Grand Isle. Fourteen creosoted timber groins, 250 to
500 feet in length, were constructed by the Louisiana Department of Highways in 1951
and 1952 at a cost of about $480,000. Periodic nourishment has been required. The beach
was nourished by o total of 1,150,000 cubic yards of sandfill during 1954 and 1955
and by 350,000 cubic yards in 1961 and 1962 at costs of about $188,000 and $115,000,
rospectively. The beach was restored following Hurricane Flossy in 1856 by placement
of 140,000 cubic yards of sandfill ‘at a cost of about $76,000 and after Hurr;cane Betsy
in 1965 by placement of 550,000 cubic yards of sandfill at a cost of about 5447,000.
A 935-foot stone jetty was constructed at the eastern end of Grand lIsle in 1958 and
1959 by the Louisiana Department of Public Works at a cost of about $150,000. The
ietty was extended to a total fength of 2,335 feet in 1964 at a cost of about $200,000.
it has trapped large quantities of the fittoral drift. A revetment consisting of graded riprap,
shell, and a plastic filter was constructed in 1969 at the U. S. Coast Guard Station &t
the eastern end of Grand Isfe at a cost of about $100 per linear foot. Performance of
this revetment has been satisfactory to date.

East End of Grand tsle, April 1970
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ZONE vt

In order 10 repair and prevent scour and bank erosion under the approach spans
of the U. S. Highway 90 bridge over the Chef Menteur Pass, the Louisizna Department
of Highways added five spans to the eastern approach and constructed a bulkhead at
the western apnroach. This work was accomplished in 1961 at a cost of approximately
$90,000. Repairs were again made to the eastern approach spans in 1970 at a cost of
about $40,000.

About 8.0 miles of the west Orleans Parish lakefront has been protected from
erosion by concrete seawalls. These seawalls include 2.3 mifes of vertical wall at the New
Orleans Airport, 5.2 miles of reinforced concrete step type scawalt from the Inner. Harbor
Navigation Canal to the small boat harbor (see photograph, page 27}, and 0.5 mile of
vertical concrete wall between the small boat harbor and Jefferson Parish.

Erosion protection for the entire Jefferson Parish lakefront has been provided
by ripran and asphalt pavement wave-wash protection constructed as a part of the Lake
Pontchartrain levee.

I T

PR N

Jefferson Parish Shoreline of Lake Pontchartrain, August 1970

A vertical concrete seawall about 1.5 miles long was constructed in 1915 along
the lakefront of the town of Mandeville. About 40 concrete groins 150 to 250 feet in
length were added in 1938-1940. A concrete pite breakwater, 760 feet long and about
800 feet lakeward of the eastern end of the seawall, was constructed in 1964, The
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West End of Grond lsie, May 1971
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breakwater, together with the concrete jettics constructed at the entrance to Bayou Castine,
has trapped and retained a considerable arnount of material, some of which were from
maintenance dredging of the bayou. The groins have heen relatively ineffectiv? in trapping
sediments. '

AUTHORIZED EROSION PREVENTION IMPROVEMENTS

The Lake Pontchartrain, Louisiana and Vicinity project rrovides fe- the construction
of levees with necessary wave-wash protection in Orleans and St. Charles Parishes. A levee
with wave-wash protection is to be constructed along the jake shoreline in Orleans Parish
for about 12 miles east of the New Orleans Airport to replace protection now provided
by the railroad embankment. A levee with wave-wash protection also 1s to be canstructed
along the St. Charles Parish lakefront from the Jefferson Parish line to the Bonnet Carre”
Floodway a distance of about 5.7 miles.-This project also provides for riprap protection
of the seawall at Mandeville.

POSSIBLE ADDITIONAL ERQSION PROTECTION

Other arcas where the continuance of critical erosion, as defined on page 35, may
be expected to endanger property or landmarks of historical significance are discussed
in the following paragraphs.

GRAND ISLE
Studies indicate that the most effective method to restore and stabilize the hzach
at Grand lsle is a plan of widening the beach (200-foot minimum width) by artificial
placement of approximately 700,000 cubic vards of sand and periodic nourishment of
approximately 40,000 cubic yards annually. Stabitization of the western enif of the istand
would require construction of a jetty at Caminada Pass.

FORT LIVINGSTON AND FORT PIKE
Fort Livingston, on the western end of Grand Terre Islands, and Fort Pike at
The Rigolets, are being eroded by tidal currents. The most practicabie method of preventing
the erosion is by placement of a riprap blanket along the toe of the foundation of both .
of these forts.

ILLINOIS CENTRAL RAILROAD TRACKS
Riprap protection of the [Hlinois Central Railrcad on the western side of Lake
Pontchartrain will be required in the near future.

FONTAINEBLEAU STATE PARK

Restoration of the bathing beach at the Fontainebleau State Park will fe’quire
direct placement of approximately 500,000 cubic yards of sand. This would provide a
dry beach about 8,000 feet fong and 300 feet wide. Annual maintenance would require
an estimated 5,000 cubic yards a year.
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Fontainebleau State Park on North Shore of Lake Pontchartrain, August 1970

SUMMARY

The estimated costs for the improvements outlined above are:

Annual besch

First nourishrnent
Zone Area Miles costs cost.
v Grand 1sle-beach 6.3 $1,800,000 $128,000
v Fort Livingston-riprap 0.1 40,060 -- .
Vil Fort Pike-riprap 0.1 30,000 --
Vil St. Charles Parish levee:riprap 5.7 500,000 --
Vit " Hlinois Central Railroad-riprap 2.1 190,000 --
Vil Mandeville seawall-riprap 1.5 360,000 --
Vil Fontainebleau Staie Park-beach 1.5 700,000 8,000
Total 29.3 $4,700,000 $136,000
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PHYSICAL CHARACTERISTICS

Shore with beach zone {sand}

Shore without beach ¢one (mud

and/or silt}

MISTORICAL SHORE CHANGES

Critical shore erosion

Non criticat shore erosion

Non-eroding shore (stable or
accreting)

SHORE OWNERSHIP

Public, Federal
Public, non-Federal
Private

SHORE USE (1970)

Recreation, public
Recreation, private
Non-recreatioanal development
Undieveloped

TOTAL

Tuble 1

SHORE CLASSIFICATIONS

Gult Shareling Lxbosure, mules

Zone ) Zoue 1} Zone 11 Zone V. Zone V Zone Vi Zone Vil Total
96.0 16-0 21.0 100.0 290 94.0 9.0 3650
18.0 5.0 0.0 0.0 186.0 2200 16.0 4450
0.0 0.0 0.0 6.4 0.0 0.0 0.0 6.4
59.1 210 21.0 926 36.0 314.0 '25.0 568.7
54.9 0.0 0.0 1.0 179.0 0.0 0.2 2349
0.0 0.0 0.0 0.0 101.6 58.5 0.0 160.1
65.3 21.0 0.0 258 59.8 10.0 0.0 181.9
48.7 0.0 210 74.2 53.6 245.5 25.0 4680

0.2
21
5.9
105.8

1140

0.0
0.0
0.0
21.0

21.0

0.0
0.0
0.0

{Continued)
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0.0
1.3
91.4

0.0 0.0
0.0 0.0
0.0 0.0
2150 314.0
215.0 314.0
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PHYSICAL CHARACTERISTICS

Shore with beach zone (send)
Shur without bieach zone
{mud and/or silt)

HISTORICAL SHORE CHANGES

Critical shore vnsion

Non eritical shore erosion

Nonvroding shore {stable or
acereting)

SHORE OWNERSHIP

Pubslic, Fadorad
Public, non Federat
Private

SHORL USE 01970

Recreation, prhilic
Recreation, prvate
Notrecnsation diveldupinent

Utdeweloped

Zono | £8W
s e e Cote
Sabine Calcasies Vermilion Blanche Atchafalaya
Lake Lake Bay Bays Bay
15.0 56.0 36.0 34.0 34.0
15.0 0.0 44.0 43.0 590
00 0.0 0.0 0.0 00
30.0 66.0 80.0 770 93.0
0.0 0.0 00 00 0.0
9.9 1.3 a0 0.0 00
0.6 88 321 315 0o
195 39.9 al9 RN RXEY
an 0.0 0.0 00 0
[$X¢] 27 1.2 oo [the]
(¢3¢ a2 o0 .0 a0
208 L9 1 2 /1.0 930
00 Gl 0 GO 1o 930

TOTAL

Zone {1

Zone 111

0.0

0.0

00

0.0

a0

0o
0.0

0.0

g
g
an
U0

00

Table 1 {Concluded)

Terrebonne

and

Timbalier

Bays

111.0

102.0

0.0
2130

0.0

0.0
18.%
194 6

00
a0
00
J130

FAKEN

Zone 1V

Caminada

and

Barataria
Bays

40.0

134.0

o0
173.0

.0

0.2
172
166 6

01
74
13
1622

PR

Bastion
Bay

23.0

6.0

0.0
2.0

00

0.0
4.8
za

00
0.0
oo
200

290

Bay, Loke, and Estuary Shorelines, miics

Zune V

Miss.
River

0.0

106 0

an

0o’

060

55 7
561
4h 2

0.2
0.0
ih

AR

106.0

0.0

o0

0.n

g0

0o
0.0
00

00
0o
0o
00

ou

Lake

an

he

00
0o

sho

ap
[ARY)
[$EY)
BT

L8 0

Zone

Lake
Pontchar

Passes  Zone VI Borgne  train

06
R

(AR

1nao

Vil

Rigolets and
Chef Mpnteur

Passes and Lake

St Cathatine

0.0

58.0

0.1
BYRY

00

[oX¢]
01
Pt

[N
L3
0L
L2

Ly

Total

470.0

6G3.0

229

0851

1200

Bha
1H0OG
8076

103
261
301

[KIRYAS

[RRARY



Table 2

BARGE NAVIGATION PROJECTS IN THE LOUISIANA COASTAL AREA

Name of project ‘ Size Status
Johnson Bayou 6 ft. deep complete
Calcasieu River 12 x 200 ft. complete
Mermentau River 3,000 sq. ft. complete
Freshwater Bayou 12 x 125 ft. complete

Bayou Teche and Vermilion River

Vermilion 3ay - GIWW 8 x 80 ft complete
GIWW - Lafayette 9 x 100 ft. complete
Potit Anse, Tigre, and Carlin Bayous
Avery Canal 7 x 60 ft. complete
Bayou Petit Anse 9 x 80 ft. complete
tayou Carlin g9 x 80 ft complete
Atchafalaya River, Morgan City to the
Gulf of Mexico
Gulf - Atchafalaya 20 x 200 ft. complets
Guif to Bayous Black and Boeuf 20 x 400 ft. not started
Houma WNavigation Canal 15 x 150 ft. complete
Little Caiflou Bayou 5 x 40 ft. complete
Bayou Terrebonne 6 ft. deep complete
Bayou Lafourche
Gulf to Leeville 12 x 125 ft. complete
Leeviile - Golden Meadow 9 x 100 ft. complete
Golden Meadow - GIWW 6 x 60 ft. complete
Auxiliary By-Pass Channel, 12 x 125 ft. not started
Leeville 1o GIWW )
Lafourche - Jump W/W, Leeville 12 x 125 ft. not started
to Grand lIsle
Barataria Bay Waterway
Gulf - GIww 12 x 125 ft. complete

Bayou Rigaud 12 x 125 ft. complete

(Continued)
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Table 2 {Concluded)

Name of project Size Status
Waterway from Empire, La., to the
Gulf of Mexico 9 x 80 it. complete
Mississippt River QOutlets in Vicinity
of Venice ‘
Grand and Tiger Passes 14 x 150 ft. not started
Baptiste Collette Bayou 14 x 150 ft. not started
Bayous La Lodtre, St. Malo and
Yscioskey
Bayou La Loutre 6 x 40 ft. and complete
5 x 30 ft.
Bayou St. Malo 6 x 40 ft complete
Bayou Yscloskey (bar channel} 5 x 40 ft. complete
Gulf Intracoastal Waterway
Mississippi River ~ Mobile 12 x 150 ft. complete
Mississippi River - Morgan City 16 x 150 ft. 12 x 125 ft.
' complete
Maorgan City - Texas Boundary 16 x 200 ft. 12 x 125 ft,
complete
Pass Manchac Removal of cnags, etc. completel

Tangipahoa River
Bar channel
Mile 0 - 53
Tchefuncta River and Bogue Falia
Lake - Mile 3.5
Mile 3.5 - Covington
Bayou Lacombe
Bar
Bar to Mile 8.2

Bayou Bonfouca

Pearl River
Mile 0 - 285

28.5 - 48.7
48.7 - 58

Removal of snags, etc.

Removal of snags, etc.

8 x 100 ft.

10 x 125 ft.
8 ft. depth

8 x 60 f1,

10 x 60 ft.

7 % 100 ft.
7 x 80 ft.
7 x 100 ft.

not started
complete

complete
complete

complete
complete

complete

complete
complete
complete
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